A ketamine mixture anesthetic inhibits neuroendocrine and behavioral consequences of cocaine administration.
Cocaine is known to affect different brain systems, particularly those associated with arousal, motor and motivational functions. In order to identify a possible neurochemical link among these systems, we investigated the effects of the non-competitive N-methyl-D-aspartate (NMDA) receptor antagonist and dissociative anesthetic, ketamine (as a mixture with the sedatives acepromazine and xylazine) on the secretion of pituitary adrenocorticotropin hormone (ACTH) and on the development of behavioral sensitization induced by cocaine. Pretreatment with the ketamine anesthetic mixture (1.6 ml/kg; s.c.) completely blocked the stimulation of ACTH by cocaine (5 mg/kg, i.v.; administered 30 min after the ketamine mixture) without interfering with ACTH secretion induced by exogenous corticotropin-releasing factor (CRF; 5 micrograms/kg; i.v.) or interleukin-1 beta (IL-1 beta; 100 ng/kg; i.v.). Administration of the ketamine mixture prior to each of five repeated cocaine injections (15 mg/kg; i.p.) also completely reversed the behavioral sensitization observed in saline-treated control animals. Administration of the anesthetic mixture did not appear to impair the dopamine (DA) re-uptake blocking properties of cocaine in the nucleus accumbens since substantial increases in extracellular DA were observed in the presence of the ketamine mixture. In addition to the present results, no behavioral sensitization was also observed in rats anesthetized with a different general anesthetic (pentobarbital, 50 mg/kg) under similar conditions to that of the ketamine mixture. Taken together, these results are in accordance with the hypothesis that stimulation of excitatory amino acid receptor function may be just one of the mechanisms whereby cocaine exerts its effects on neuroendocrine and behavioral activating systems.(ABSTRACT TRUNCATED AT 250 WORDS)